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方法：48 只成年雌性新西兰大白兔的一侧桡骨均建立 1.5cm 的临界骨缺损
模型，随机分为 A，B，C，D 四组：A 组植入已经在体外共同培养 7 天的异种
脱蛋白骨与成骨细胞的复合材料；B 组植入自体髂骨；C 组植入单纯异种脱蛋白
骨材料；D 组作为空白对照组。术后进行以下检测：（1）X 线观察（术后 4、8、
12 周）、（2）血液 C 反应蛋白检测（术后 1 天、3 天、1 周、2 周）、（3）标
本大体观察（术后 12 周）、（4）骨密度测量（术后 12 周）、（5）生物力学
测试（术后 12 周）、（6）组织形态学观察（术后 12 周）。通过以上指标综合
评价各实验组骨缺损的修复效果。 
结果：（1）X 线显示：术后 4 周，A 组有散在的密度增高影；B 组自体骨
吸收明显，断端增殖明显；C 组桡骨断端明显。术后 8 周，A 组支架材料与桡骨
两断端基本融合，支架材料所在区域密度不均；B 组桡骨两断端基本融合，骨缺
损区仍有部分没有完全修复；C 组支架材料有密度增高影，桡骨断端没有愈合。


















计学意义。（3）术后 12 周标本大体观察显示：A、B 组植入体与桡骨两断端愈
合牢固； C 组支架材料只有部分降解，桡骨断端界限清晰； D 组骨缺损明显，
由软组织填充。（4）术后 12 周骨密度测量及新骨生成均显示 A 组数据低于 B
组，但明显高于 C 组（P <0.05）。（5）术后 12 周生物力学测试显示 A 组的 大
抗折载荷明显高于 C 组（P <0.05），且接近于 B 组数据。（6）术后 12 周组织学
观察显示：A 组骨缺损区大量新生骨生成，B 组已经基本实现髓腔再通，C 组仅



















Compared with autogenous bone and synthetic materials, deproteinized bone 
have a wide variety of sources, lower cost and the closest biological 
three-dimensional structure of bone and other advantages,as a substitute repairing 
bone defect has great potential. However, deproteinized bone as scaffold for tissue 
engineering need to focus on solving the immune rejection after transplantation, 
material absorption and osteoinductivity. In this study, cordical bone-derived 
osteoblasts as seed cells, deproteinized bovine bone as tissue engineering scaffold as 
bone substitute materials repairing segmental bone defects.  
    Objective: To evaluate the efficiency of xenogenic DPB based on cortical 
bone-derived osteoblasts as an alternative in repair of critical bone defect. 
Methods: A total 48 adult female Newzealand rabbits were divided into group 
A，B，C，D at random. For all rabbits，1.5cm critical bone defect was cheated in one 
side of radius.The critical-size defect was filled with a DPB scaffold seeded with 
cortical bone-derived osteoblasts in vitro(group A), autograft(group B) and unseeded 
DPB scaffold(group C),A empty defect served as the control group(group D).At the 
4th，8th and 12th week after operation, all specimens of each group were selected for 
（1）X-ray，（2）CRP measurements at the 1st day, 3 rd day,1st week and 2th week 
after operation and  at 12th week after operation for （3）gross samples observation, 
（4）histological observation, （5）bone mineral density（BMD）measurements，
（6）biomechanical test. The effect of repairing were generally assessed through these 
measurements. 
Results: （1）X-ray showed：After 4 weeks, a scattered increasing density image in 
group A；autologous bone resorption and proliferation of radial stump was significant 
in group B；an obvious radial fracture in group C. After 8 weeks, the basic integration 















basic fusion, bone defect was not fully repaired in group B；the higher density of 
scaffold region and unhealed radius ends in group C. After 12 weeks, scaffold had 
been integrated with the ends, two radial fracture line disappeared and started 
remodeling in group A. Basic integration of the two radial ends and iliac autograft, 
shaping completed in group B. A small amount of bone formation, material was 
absorbed, but the fracture line did not disappear in group C. Bone defect was not 
repaired in group D. （2）CRP testing showed：CRP of all groups increased and 
decreased gradually after operation. （3）Gross samples observation at 12th week 
showed：a solid healing of graft and radial stumps in group A，B；only a portion of 
scaffold degraded and the stumps were still clear in group C；bone defect was 
augmented by soft tissue in group D. （4）Histological observation showed：the 
abundant of newly bone formation in group A, the medullary cavity recanalized in 
group B, a small amount of newly bone formation, mostly the fibrous connective 
tissue in group C, only the fibrous connective tissue in group D. （5）BMD 
measurements showed that at 12th week the BMD of group A was close to the that of 
group B and significantly higher than that of group C and D（p<0.05）. （6）
Biomechanical testing showed：the maximum bend load of group A and B was 
significantly higher than that of group C（p<0.05）. 
Conclusion: Radial critical bone defect could be repaired efficiently by 
xenogenic DPB based on cortical bone-derived osteoblasts. 
















英文缩写 英文全称 中文全称 
DPB Deproteinized bone 脱蛋白骨 
FBS Fetal bovine serum 胎牛血清 
SEM Scanning electron microscope 扫描电镜 
AKP Alkaline phosphosphatase 碱性磷酸酶 
OB Osteoblasts 成骨细胞 
Kg Kilogram 千克 
OC Osteocalcin 骨钙素 
HE Hematoxylin and Eosin 苏木素和伊红 
PBS Phosphate buffer solution 磷酸缓冲液 
SPSS Statistics Package For Social Science 社会科学统计软件包 
CRP c-reactive protein C-反应蛋白 
BMD Bone mineral density 骨密度 
ELISA Enzyme-linked immunoadsordent Assay 酶联免疫吸附实验 
TMB 3,3',5,5'-Tetramethylbenzidine 3,3',5,5'-四甲基联苯胺 
rpm Revolutions per minute 每分钟转速 
mg Milligram 毫克 
μg Microgram 微克 











































































































按文献报道的方法[20] 将 6 月龄的小牛下肢长骨干骺端松质骨与骨干纵向锯
开，除去骨髓，生理盐水反复冲洗，制成 0.4cm×0.4cm×1.5cm 大小骨块共 24 块，
将松质骨骨块置于 20%双氧水中在 37oC 水浴箱孵育，脱蛋白 72h，每 24h 更换







切片机 LEICA RM2145（德国） 
X 线摄影机 SHIMADZU 日本岛津 
双能 X 线骨密度仪 Osteosys EXA-3000（韩国） 
















超净工作台 Class II(新加坡 Airstream 公司) 
冰箱 Electrolux-BCD-252T（伊莱克斯公司) 
台式离心机  TGL-16B(上海安亭科学仪器厂) 
pH 计 828（美国奥立龙 Orion） 
超声波清洗器 SK8210HP（KUDOS） 
电子天平 BS200S-WE（北京塞多利斯天平公司）




超低温冰箱  DF8514（美国 SIM 公司） 
低速离心机 TGL-16B（飞鸽牌） 




Eppendoff 管 上海生物工程技术公司 
离心管 Falcon 
微孔可调移液枪 芬兰 Finnpipette 公司 
微孔滤膜 上海市新亚净化器厂 
一次性微孔过滤器  Millipore 


















生物力学测试仪 MTS858 Minneapolis MN（美国） 
96 孔酶标仪 Model-680（美国 Bio-RAD 公司） 
自动电热压力蒸汽灭菌器 LDZX-40BI（上海申安医疗器械厂） 
1.4 实验药品试剂 














酶免骨钙素  美国 ADL 
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